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Summary

We present a case of false deployment of a self-expandable transcatheter aortic valve
implantation (TAVI) prosthesis due to inadvertent and incorrect release of an eyelet in the
crown of the valve resulting in a tilted valve. Hence the prosthesis had to be deployed in
an anatomically and functionally inappropriate position above the coronary ostia at the
level of the sinotubular junction. Because of previous coronary artery bypass grafting
with patent grafts, conventional re-do surgery as bailout was rejected and implantation
of a second, balloon-expandable TAVI prostheses favoured instead. This caused a valve-
under-valve situation. Because of the patent bypass grafts, myocardial ischaemia could
be prevented, although diastolic myocardial perfusion via native coronaries was
restricted in this unique setting. The postoperative course was uneventful. The gradient
over the valves was 12 mm Hg with minimal paravalvular leakage. At 1-year follow-up, the
patient was in good clinical condition. Transthoracic echocardiography revealed a peak/
mean gradient of 16/8 mm Hg with grade 1 paravalvular leakage.

Key words: TAVI, misplacement, bail out, myocardial perfusion

Case description

An 83-year-old male patient (73 kg, 170 cm, body mass
index 25 kg/m? EuroSCORE 11 4.2%, Society of Thoracic
Surgeons score 14.27%) was scheduled for transapical
transcatheter aortic valve implantation (TAVI) because
of moderate to severe aortic stenosis (mean pressure
gradient: 29 mm Hg, effective orifice area: 0.9 cm?).
Preoperative work-up revealed massive kinking as well
as distinct atherosclerosis of the abdominal aorta. Be-
sides that, the patient was suffering from coronary
heart disease, with a triple bypass revascularisation in
2005. Recent angiography revealed patent grafts: left
internal mammary artery to left anterior descending
artery (LAD), and single vein grafts to the right poste-
rior descending artery as well as to the circumflex ar-
tery. However, native coronaries were either 95%
stenotic (left main, proximal LAD, circumflex artery)
or even occluded (middle LAD, right coronary artery).
As a result of the uncompromised graft flow, left ejec-
tion fraction was preserved at 55%. Because of brady-
cardic atrial fibrillation, a pacemaker was implanted
in 2010.
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Data derived from a preoperative computed tomogra-
phy (CT) scan and analysed with 3mensio planning
software (3mensio Medical Imaging BV, Bilthoven,
Netherlands) revealed a valve annulus diameter of
26.1 mm according to perimeter and of 25.8 mm accord-
ing to area, moderate calcifications of the leaflets and a
distance of 67 mm between the annulus and the curv-
ature of the ascending aorta. In accordance with the
heart team decision and with our clinical algorithm,
we suggested implanting a 27 mm JenaValve™ (Jena-
Valve Technology GmbH, Munich, Germany). At a pre-
operative consultation, the patient chose the inter-
ventional approach.

Under general anaesthesia the apex was accessed in
the fifth intercostal space. Pericardial adhesions were
detached and purse-string sutures applied. Under
rapid pacing, straight valvuloplasty was performed
and the JenaValve™ subsequently introduced. After re-
lease of the positioning feelers they were placed in the
sinuses of the native valve. Because of imperfect pos-
itioning, the feelers of the JenavValve™ were repos-
itioned. Simultaneously, one of the three eyelets of the
crown inadvertently popped out of the catheter tip (fig.
1). Thus the valve became immobile and could no lon-
ger bereplaced or removed. It had to be finally released
at the level of the sinotubular junction. Severe para-
valvular leakage could be determined angiographi-
cally and echocardiographically. Fortunately the pati-
ent was haemodynamically stable and no signs of
myocardial ischaemia were detected. Because of the
severe atherosclerosis of the native coronaries, as well
as the sufficient myocardial perfusion via bypass
grafts, conventional reoperation with sternotomy as
bailout was rejected and implantation of a second TAVI
prosthesis favoured instead. Therefore, a 26-mm
Sapien S3 valve (Edwards, Irvine, USA) was chosen and
uneventfully implanted transapically. The prosthesis
was positioned directly beneath the JenaValve™ resul-
ting in a valve-under-valve situation (fig. 2). Angio-
graphy and echocardiography revealed overall mini-
mal paravalvular leakage at the level of the right
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Figure 1: White arrow shows one of the three eyelets of the crown inadvertently and in-
correctly popping out of the catheter tip.

Figure 2: Post-implantation angiography showing both valves on top of each other:
JenaValve™ (cross) as well as Edwards Sapien S3 (star).

coronary sinus with a total mean gradient of 8 mm Hg.
After 145 minutes of total procedure time, the patient
was extubated in the hybrid room with no inotropic
support and without any neurological deficit. Maxi-
mum troponin T was 0.313 pg/1. After 24 hours of inten-
sive care he was transferred to the normal ward and
discharged from hospital on postoperative day 9. Pre-
discharge ECG-triggered CT angiography showed both
TAVI prostheses in situ, no signs of perforation and per-
fused bypass grafts. Predischarge transthoracic echo-
cardiography confirmed the minimal paravalvular
leakage and an acceptable gradient of mean 12 mm Hg.
One year after discharge the patient was presenting
well. His latest echocardiographic follow-up (April
2016) revealed a slightly reduced ejection fraction
(50%), mild paravalvular leakage (grade 1) as well as a
peak/mean pressure gradient of 16/8 mm Hg.

Comment

TAVI has proved to be an alternative to surgical aortic
valve replacement in elderly and high-risk patients [1].
However, as with every emerging technology, pitfalls
and safeguards have to be considered and an appropri-
ate bailout in case of misplacement or malfunction of
the prosthesis preoperatively evaluated [2].

In the presented case, involuntary and uncoordinated
release of one eyelet of the JenaValve’s crown prevented
anatomically and functionally correct implantation.
There are three potential explanations: 1) the crimping
process was imperfect, 2) the valve was too bulky (full-
root-valve) for proper mounting in the delivery system
(Cathlete plus), 3) the ascending aorta was too short, re-
sulting in bending-up of the Cathlete plus delivery sys-
tem with uncontrolled release of the valve. However,
the crimping process was supervised by experienced
JenaValve™ staff, the implanted valve unfortunately is
not amenable for assessment and the length of the
ascending aorta was 67 mm, with >65 mm recommen-
ded by the instructions for use. Snaring and reposition-
ing of the device was considered inappropriate due to
ample radial force of the self-expandable valve as well
as the unique feeler design which might have caused
dissection or even rupture of the aortic wall.

To avoid high-risk surgical reoperation, we considered
implantation of a second TAVI as best option. However,
with the concept of two TAVI prostheses lying on top of
each other at the level of the sinus of Valsalva, diastolic
myocardial perfusion might have been at risk. As a
result of our angiographic imaging it was known that
the native coronaries were severely stenotic or even
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occluded, and that myocardial perfusion was provided
by the left internal mammary artery and two patent
vein bypasses, which were grafted to the aorta distal to
the upper TAVI. For the second TAVI we decided not to
implant another self-expandable valve (JenaValve™)
but to use a balloon-expandable valve to avoid mani-
pulation and potential dislocation of the primarily im-
planted prosthesis.

The postoperative course was completely uneventful.
To assess functional status prior to discharge we
considered ECG-triggered CT angiography to be best.
Therewith we could avoid manipulation of the pros-
theses during conventional coronary angiography and
could prevent complications during magnetic reso-
nance imaging (TAV], pacemaker).

Conclusion

Though TAVI implantation is becoming a routine
operation there are pitfalls and caveats associated with
this novel technique. Meticulous training as well as su-

pervision of the crimping and implantation process by
experienced personnel should be mandatory. In the
present case the company’s medical specialists were
on site. Furthermore, it is of utmost importance to
have bailout strategies planned and to translate those
into practice with an experienced heart team.
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